
























































































































































































































































































































































































































































































































































































































































































































































































Figure3.2 The2-DOF MR-TDMprototype:a)3D modelviewofthe MR
clutchesandcableattachments(frontMRclutchhasbeenremovedforbetter
viewofthedrivesystem);b)photographoftheactualprototype.












































Geared1 Geared2 Direct3 Direct4 MR
19:1 3.7:1 Drive Drive clutch
Diam.
(mm) 40 65 108 114 48
Torque
(Nm) 3.55 3.20 3.25 3.17 3.17
Inertia
(kgm2) 5017E-6 1850E-6 2370E-6 490E-6 21E-6
Torq./Iner.
(Nm/kgm2) 708 1728 1261 6632 150952
Mass
(g) 1100 4400 2500 590 490*
Nat.






























































































































































































































































































































































































































































































































































































































































































































































































Figure4.6 2-DOFprototypeofa TDMactuatedby magneto-rheological
clutches:a)CADviewofthe MRclutchesandcableattachments(front MR
clutchhasbeenremovedforbetterviewofthedrivesystem);b)prototype.
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